INTRODUCTION
The major source of drinking water for more than one-half the population of Kansas comes from ground water (Solley and others, 1988) . In many areas, the practice of applying agricultural chemicals through irrigation systems (chemigation) has become an increasingly popular method of agriculture in the State. In most instances of chemigation, fertilizers, herbicides, and insecticides are injected into the irrigation pipeline not more than a few feet away from the irrigation well.
Because of the potential for ground-water contamination and the need for a standardized and reasonable set of guidelines for chemigation, the Kansas Legislature passed the Kansas Chemigation Safety Law in July 1985. The law requires all chemigators in the State to register annually with the Kansas State Board of Agriculture, install antipollution devices on their irrigation systems, monitor the chemigation system, and keep records pertaining to chemical applications made through their irrigation systems. Table 1 lists the Kansas Notification and Action Levels for selected agricultural-related chemicals (Kansas Department of Health and Environment. 1988; U.S. Environmental Protection Agency, ld86a,b) in addition to the soil persistence and water solubility of the most commonly used pesticides.
The purpose of this report is to present the statistical results of a study to determine if chemigation has increased the concentrations of selected chemicals in the ground water of major irrigated regions of Kansas. The study was conducted by the U.S. Geological Survey and the Kansas State Board of Agriculture, in cooperation with the Kansas Department of Health and Environment.
SELECTION OF WELLS FOR SAMPLING
As part of the regulatory practices of the Kansas State Board of Agriculture's Chemigation Program, the Division of Plant Health initiated a ground-water-monitoring program for 83 selected chemigation wells throughout the State. These 83 chemigation wells were sampled in 1987 in addition to 28 conventional irrigation wells sampled as part of a U.S. Geological Survey program to monitor agricultural-chemical leaching in fields where irrigation water was applied. The 28 conventional irrigation wells were located in southcentral Kansas. The distribution of the 111 sampled wells allowed a regional grouping of chemigation and conventional irrigation wells into subsets for water-quality comparison ( fig. 1 ). The regions are: (1) south-central Kansas, 69 wells; (2) southwest Kansas, 21 wells; (3) northwest Kansas, 19 wells; and (4) northcentral Kansas, 2 wells. These regions are characterized by different soil types and varying depths to water. The south-centra) region was the only region where both chemigation (41) wells and conventional irrigation (28) wells were sampled.
The western part of the south-central region is a mix of sandy soil with little runoff on undulating, dune-type landscapes and silty, sandy, ana loamy soil on nearly level to gently undulating landscapes to loamy and clayey soil on nearly level to steeply sloped landscapes. In the eastern part of the south-central region, soil ranges from silty, sandy, or loamy surface layers on nearly level landscapes to sloping and dunetype landscapes. In the southwest region, soil types range from very sandy soil on hilly landscapes to loamy sandy and silty soil to primarily loamy soil on nearly level to gently undulating landscapes. Soil types at sample locations in the northwest region range from deep silty soil to silty loamy sou on nearly level to gently sloping to steep landscapes. The northcentral region has silty or silty clay soils on gently sloping to steep landscapes (Anderson, 1988) . Well depths range from 40 to 160 feet in the south-central region, 110 to 422 feet in the southwest region, 80 to 310 feet in the northwest region, and 120 to 224 feet in the north-central region.
WELL LOCATIONS
Well locations in this report are given according to a modified version of a system of land subdivisions used bv the U.S. Bureau of Land Management ( fig. 2 ). An example of a typical well location is 24S-33W-36BAC in Finney County. The first two digits indicate the township, which in Kansas are nearly all south (S) of the 40th parallel base line. The second two digits indicate the range west (W) of the sixth principal meridian. The last two digits indicate the section in which the well is located. The first letter following the section number denotes the quarter section or 160-acre tract; the second, the quarter-quarter section or 40-acre tract; and the third, the quarter-quarter-quarter section or 10acre tract. The quarter sections, quarter-quarter sections, and so forth, are designated A, B, C, and D in a counterclockwise direction, beginning with A in the northeast quadrant.
SAMPLE COLLECTION AND CHEMICAL ANALYSES
Well-water samples were collected, chilled to 4 °C (Cohen and others, 1986) , and shipped to 
STATISTICAL COMPARISONS
The chemical analyses of well samples were grouped into various sets and subsets for comparison of water quality among geographical regions and between chemigation and conventional irrigation practices in south-central Kansas (tables 2-6). Statistical parameters included the median, which is the central value of a ranked distribution (tables 2-6), and the standard deviation and the first and third quartiles (table 7) , which provided a measure of the distribution of the samples within a set. Table 2 provides information on dissolvedinorganic constituents for all 111 wells that were sampled. Table 3 provides a statistical summary of dissolved-nitrate concentrations, and figure 3 shows the location of those wells in which nitrate-as-nitrogen concentrations in water samples exceeded the Kansas Action Level (KAL) of 10 milligrams per liter (Kansas Department of Health and Environment, 1988) . Table 4 provides a statistical summary of Do.
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